An important aspect of solving the long-standing question as to what triggers various types of Active Galactic Nuclei involves a thorough understanding of the overall properties and formation history of their host galaxies. This is the second in a series of papers that systematically study the large-scale properties of cold neutral hydrogen (H I) gas in nearby radio galaxies. The main goal is to investigate the importance of gas-rich galaxy mergers and interactions among radio-loud AGN. In this paper we present results of a complete sample of classical low-power radio galaxies. We find that extended Fanaroff & Riley type-I radio sources are generally not associated with gas-rich galaxy mergers or ongoing violent interactions, but occur in early-type galaxies without large ( 10 8 M ⊙ ) amounts of extended neutral hydrogen gas. In contrast, enormous discs/rings of H I gas (with sizes up to 190 kpc and masses up to 2×10 10 M ⊙ ) are detected around the host galaxies of a significant fraction of the compact radio sources in our sample. This segregation in H I mass with radio source size likely indicates that these compact radio sources are either confined by large amounts of gas in the central region, or that their fuelling is inefficient and different from the fuelling process of classical FR-I radio sources. To first order, the overall H I properties of our complete sample (detection rate, mass and morphology) appear similar to those of radio-quiet early-type galaxies. If confirmed by better statistics, this would imply that low-power radio-AGN activity may be a short and recurrent phase that occurs at some point during the lifetime of many early-type galaxies.
tral spiral structures (e.g. Schlosman, Frank, & Begelman 1989; Prieto, Maciejewski, & Reunanen 2005) to cooling flows and accretion of circum-galactic hot gas (e.g. Fabian & Rees 1995; Best et al. 2006; Allen et al. 2006) . Undoubtedly, many of these fuelling mechanisms do occur; since various classes of AGN (e.g quasars, Seyferts, radio galaxies, etc.) are found in different environments and are known to have intrinsic differences (other than simply orientation-dependent properties, see e.g. Urry & Padovani 1995) , it is likely that certain mechanisms are associated with specific types of AGN (see e.g. Martini 2004 , for a review).
Nearby radio galaxies form a particularly interesting group of active galaxies for investigating possible AGN fuelling mechanisms. Their radio continuum sources evolve over time and both fuelling characteristics as well as dynamical interaction with their surrounding host galaxies can reflect in easily observable properties of these sources. This allows to estimate the time-scale since the onset of the current episode of AGN activity as well as to match radio source characteristics with host galaxy properties and possible fuelling mechanisms.
For example, compact radio sources (in particular the Giga-hertz Peaked Spectrum [GPS] and Compact Steep Spectrum [CSS] sources) are often believed to be young radio sources. Interactions between their radio jets (which can be imaged at high resolution with VLBI observations) and the surrounding medium can give an insight into the physical properties of the Inter-Stellar Medium (ISM) in the central region of the galaxy, where the potential AGN fuel reservoir is stored.
On larger scales, there is a striking dichotomy in radio source morphology between high-and low-power radio sources (Fanaroff & Riley 1974) . While powerful, Fanaroff & Riley type-II (FR-II), radio sources contain relativistic jets that end in bright hot-spots, low-power FR-I sources are sub-relativistic and have an edge-darkened morphology. Various studies indicate that this striking difference in radio-source properties may be linked to a difference in host galaxy properties and, related, difference in the feeding mechanism of the AGN. It has been argued from optical studies that a significant fraction of powerful radio galaxies with strong emission-lines show peculiar optical morphologies and emission-line features reminiscent of a gas-rich galaxy merger, but that low-power radio sources with weak emission-lines do not generally share the same optical properties (Heckman et al. 1986; Baum et al. 1992 ). Chiaberge, Capetti, & Celotti (1999) show from HST observations that low-power radio sources lack evidence for an obscuring torus and substantial emission from a classical accretion disc. This suggests that accretion may take place in a low efficiency regime, which can be explained by accretion of gas from the galaxy's hot gaseous halo (Fabian & Rees 1995) . From X-ray studies, Hardcastle, Evans, & Croston (2007) suggest that high-excitation AGN in general (comprising a large fraction of powerful radio sources) may form a classical accretion disc from cold gas deposited by a gasrich galaxy merger, while low-excitation AGN (comprising most low-power radio galaxies) may be fed through a quasispherical Bondi accretion of circum-galactic hot gas that condenses directly onto the central black-hole. A similar conclusion was reached by from the fact that high-excitation radio galaxies almost always show evidence for recent star formation, while this is generally not the case in their low-excitation counterparts.
Interestingly, all the above mentioned studies place an important emphasis on the crucial role of the cold gas, since this gas -when deposited after a gas-rich galaxy merger/collision -is thought to be the potential fuel reservoir for AGN/starburst activity and is also believed to be be an important ingredient in the formation of a classical accretion disc and surrounding torus. Unfortunately, so far a systematic inventory of the cold gas in radio galaxies is crucially lacking. Studying the neutral hydrogen (H I) gas in radio galaxies provides a powerful tool to investigate the occurrence of cold gas among various types of radio-loud AGN. H I observations are particularly suited to reveal the occurrence of gas-rich galaxy mergers and interaction in these systems and hence study their importance in triggering/fuelling the radio source. This issue was first addressed by Heckman et al. (1983) , who used single-dish H I observations for tracing the cold gas in a pre-selected sample of radio-loud interacting galaxies. Current-day interferometers allow us to map the H I gas in unbiased samples of nearby radio galaxies. Mapping the H I in emission on host galaxy scales can reveal ongoing galaxy interactions that are easily missed by optical imaging of the starlight; see for example the case of the M81 group (Yun, Ho, & Lo 1994) . A good example of this is also given by Kuo et al. (2008) and Tang et al. (2008) , who show that H I observations of nearby Seyfert galaxies clearly reveal that Seyfert systems are much more strongly associated with ongoing interactions than their non-active counterparts -a trend that is not seen from optical analysis of their samples.
In case of a more violent galaxy merger or collision, the simultaneous spatial and kinematical information obtained with H I observations is ideal for tracing and dating these events over relatively long time-scales. The reason is that in a galaxy merger or collision, part of the gas is often expelled in the form of large structures (tidal tails, bridges, shells, etc.; Hibbard & van Gorkom 1996; Mihos & Hernquist 1996; Barnes 2002) , which often have a too low surface density for massive star formation to occur. If the environment is not too hostile, parts of these gaseous structures remain bound to the host galaxy as relic signs of the galaxies' violent past, even long after optical stellar features directly associated with this encounter may have faded (e.g. Hibbard & van Gorkom 1996) . Several studies show that time-delays of tens to many hundreds of Myr between a merger event and the onset of the current episode of AGN activity do occur among active galaxies Emonts et al. 2006; Labiano et al. 2008) , making H I observations ideal for detecting evidence of galaxy mergers or collisions on these time-scales.
Another advantage of studying H I in radio galaxies is that H I can be traced in absorption against the bright radio continuum. It allows investigating the kinematics of H I gas located in front of the radio source, all the way down to the very nuclear region. This provides important insight in the presence/absence of circum-nuclear discs and tori, or allows to look for direct evidence of AGN fuelling/feedback in the form of gas infall/outflow (see e.g. van Gorkom et al. Impey & Gregorini (1993, and refs. therein) and adjusted for H 0 = 71 km s −1 Mpc −1 (unless otherwise indicated). † Information taken from Burbidge & Crowne (1979) . ‡ Data taken from Impey et al. (1990) . Refs: 1. Tonry et al. (2001) , 2. Parma et al. (1986 ), 3. de Ruiter et al. (1986 ), 4. Fanti et al. (1986 , 5. Fanti et al. (1987 ), 6. White & Becker (1992 , 7. Ekers et al. (1981 ), 8. Schilizzi et al. (1983 , 9. Laing & Peacock (1980) , 10. Emonts (2006, based on the data used in this paper), 11. Morganti et al. (2009 ), 12. Giroletti, Giovannini, & Taylor (2005a , 13. Wilkinson et al. (1998 ), 14. Morganti et al. (2003a , 15.. Taylor et al. (1998) , Bridle et al. (1979) 1989; Morganti et al. 2001 Morganti et al. , 2008 Vermeulen et al. 2003; In this paper we study the large-scale H I properties of a complete sample of nearby low-power radio galaxies and combine this with deep optical observations of the lowsurface brightness stellar content of the H I-rich objects. The main aim is to investigate the importance of gas-rich galaxy mergers/interactions among low-power radio galaxies. We compare the H I properties of our sample of nearby radio galaxies with similar studies done on radio-quiet early-type galaxies . Our sample of nearby radio galaxies consists of low-power compact and FR-I radio sources. The current paper succeeds a first Letter in this series (Emonts et al. 2007 , hereafter Paper I), in which some H I results related to the low-power compact sources in this sample were already discussed. While the current paper will shortly revisit the results from Paper I, it will also give the overall results and details on the entire sample. Results of a sample of more powerful FR-II radio sources as well as a discussion of the role of H I gas in the FR-I/FR-II dichotomy will be presented in a future paper.
Throughout this paper we use H0 = 71 km s −1 Mpc −1 . We calculate distances using the Hubble Law c·z=H0·D (i.e., for simplicity we assume a single value for both the luminosity distance and angular distance, which is accurate to within a few percent at the redshifts of our sample sources).
THE SAMPLE
Our initial sample of nearby low-power radio galaxies consisted of 23 sources from the B2-catalogue (Colla et al. 1970 , flux density limit S408MHz 0.2 Jy) with redshifts up to z = 0.041. This initial sample is complete, with the restriction that we left out BL-Lac objects as well as sources in dense cluster environments (since here the gas content of galaxies is severely influenced by environmental effects [e.g. Cayatte et al. (1994) ; Solanes et al. (2001); Chung et al. (2009) ] and we expect that merger signatures may be wiped out on relatively short time-scales). Because of observational constraints, two sources were excluded from our initial sample (B2 1317+33 and B2 1422+26), but we do not expect that this will significantly alter our main results. Of our remaining sample of 21 radio galaxies, six have a compact radio source, while fifteen have an extended FR-I radio source (with 'compact' defined as not extending beyond the optical boundary of the host galaxy, typically 10 kpc in diameter). Most of the compact sources have often been referred to as Low Power Compact (LPC) sources. The excep-tion is B2 0258+35, which has been classified as a Compact Steep Spectrum (CSS) source (Sanghera et al. 1995) . In order to increase the number of compact sources in our sample, we observed two more radio galaxies with a compact source: B2 1557+26, a radio galaxy from the B2 catalogue with z = 0.0442 (therefore just outside the redshift range of our complete sample) and NGC 3894 (a compact radio source that is comparable in power to our B2 sample sources, but with a declination outside the completeness limit of the B2 sample). While these two sources provide additional information on the H I content of nearby radio galaxies with a compact source, they are left out of the statistical analysis of our complete sample discussed in the remainder of this paper. All the sources in our sample have a radio power of 22.0 log (P1.4 GHz) 24.8 and their host galaxies were a priori classified as early-type galaxies (with the exception of the late-type system B2 0722+30; Emonts et al. 2009 ). Table 1 lists the properties of the radio galaxies in our sample.
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We note that our current sample contains no powerful FR-II radio galaxies. FR-II sources are generally located at a higher redshift and no FR-II source that meets our selection criteria is present in the B2 catalogue.
OBSERVATIONS

Neutral hydrogen gas
Observations were done during various observing runs in the period Nov. 2002 -Nov. 2008 with the Very Large Array (VLA) in C-configuration and the Westerbork Synthesis Radio Telescope (WSRT). The C-configuration of the VLA was chosen to optimise the observations for sensitivity to detect both extended H I emission as well as H I absorption against the radio continuum and to match the beam of the WSRT (in order to obtain an as good as possible homogeneous H I sample). For the WSRT observations we used the 20 MHz bandwidth with 1024 channels in two intermediate frequency (IF) modes. For the VLA-C observations we used the 6.25 MHz band with 64 channels and two IF modes. Table 2 gives the details of the observations.
For the reduction, analysis and visualisation of the data we used the MIRIAD, GIPSY and KARMA software. After flagging, a standard bandpass-, phase-and (if necessary) selfcalibration was performed on the data. In order to minimise aberration effects of strong continuum point-sources in the field of our target sources, the model components of these strong point sources were removed from the data in the uvdomain. Continuum and line data sets were constructed by fitting a first or second order polynomial to the line-free channels in the uv-data, applying a Fourier transformation and subsequently cleaning and restoring the signal in the data in order to remove the beam-pattern. The resulting continuum images do not have the optimal sensitivity and resolution for studying the radio sources in detail and are, therefore, omitted from this paper (see Emonts 2006 , for a collection of the continuum images). We note, however, that the radio source structures and flux densities in these images agree with continuum observations from the literature de Ruiter et al. 1986; Fanti et al. 1986; Fanti et al. 1987) . For the line-data we constructed data cubes with different weighting-schemes in order to maximise our sensitivity for various emission/absorption features. Uniform weighting has been used to study in detail H I in absorption against the radio continuum for most of our sample sources, while robust weighting (Briggs 1995) provided the best results for tracing H I in emission. Table 3 gives an overview of the properties of the data sets that we used for this paper. Total intensity maps of the line-data were made by summing all the signal that is present above (and below for absorption) a certain cut-off level in at least two consecutive channels. This cut-off level was determined at a few × the noise-level, the exact value depending on the noise properties of the individual data-cubes (but typically 3σ). In cases where the signal is very weak, it was taken into account only when it appeared in both polarisations and in both the first and the last half of the observations. Further details on the data reduction of several individual objects that we previously published can be found under the references mentioned in Table 2 . 
Optical imaging
Deep optical B-and V-band images were taken for all the radio galaxies in our sample with large-scale H I gas detected in emission. The observations of all but one of our objects were done on 12, 13 and 14 March 2007 at the Hiltner 2.4m telescope of the Michigan-Dartmouth-MIT (MDM) observatory, located at the southwestern ridge of Kitt Peak, Arizona (USA). Imaging was done using the Echelle CCD, resulting in a field-of-view (F.o.V.) of 9.5 × 9.5 armcin. B2 0258+35 was observed on 15 November 2006 at the Hiltner 1.3m MDM telescope with the Templeton CCD, resulting in a F.o.V. of 8.5 × 8.5 arcmin. All observations were taken in relatively good to moderate seeing (1 − 2 arcsec) and under photometric conditions. Table 4 summarises the observational parameters. Because we are interested in studying very faint stellar features, detection of those features in both B-and V-band data assures their validity. In this paper we present the available B-band imaging, although we note that all the features presented and discussed in this paper are also detected in our V-band data.
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We used the Image Reduction and Analysis Facility (IRAF) to perform a standard data reduction (bias subtraction, flat-fielding, frame alignment and cosmic-ray removal). Probably due to minor shutter issues, a gradient was present in the background of the 9.5 × 9.5 arcmin CCD images ob- tained with the Echelle CCD. We were able to remove this effect to a significant degree by fitting a gradient to the background in the region surrounding our targeted objects and subsequently subtracting this background-gradient from our data. This method worked better for galaxies that covered only a small part of the CCD's F.o.V. (B2 0648+27 and B2 0722+30) than for galaxies that covered a large fraction of the CCD (B2 1217+29, NGC 3894 and B2 1322+36). The residual errors in the background subtraction are still visible in Fig. 1 . This background issue made it impossible to obtain reliable flux and colour information from the Band V-band images (in particular in the low-surface brightness regions). We therefore did not attempt an absolute or relative flux calibration of our sources. Using KARMA, we applied a world coordinate system to the images by identifying a few dozen of the foreground stars in a Sloan Digital Sky Survey (SDSS) image of the same region. The newly applied coordinate system agrees with that of the SDSS image to within 1 arcsec. This is good enough for comparing the optical with the H I data, since the latter have a much lower resolution (see Table 3 ).
RESULTS
As can be seen in Table 5 , H I in emission is associated with seven of the 23 radio galaxies in our sample, while nine sources show indications for H I absorption against the radio continuum. Total intensity images of the H I emission-line structures are shown in Fig. 1 , together with deep optical imaging of their host galaxies (B2 0055+30 is presented in Morganti et al. 2009 , and therefore not repeated in Fig.  1 ). Table 6 summarises the H I properties. For five of the seven detections (B2 0258+35, B2 0648+27, B2 0722+30, B2 1217+29 and NGC 3894) the H I gas is distributed in a regularly rotating disc-or ring-like structure with a mass of a few ×10 8 − 10 10 M⊙ and a diameter of several tens to hundreds of kpc. For two radio galaxies (B2 0055+30 and B2 1322+36), patchy H I emission is observed, but the total mass associated with it is comparable to the upper limits that we derive for the non-detections. Since B2 0055+30 and B2 1322+36 are in the middle part of the redshift range of our sample sources, it is thus possible that sensitivity issues limit finding similar patchy, low-mass H I emission in the higher redshift sources in our sample.
The upper limits for the non-detections are estimated assuming a potential 3σ detection smoothed across a velocity range of 200 km s −1 (therefore resembling the large-scale H I structures that we detect):
where S3σ is the 3σ noise level per channel (in Jy beam −1 , from the robust weighted data), D the distance to the galaxy (in Mpc) and ∆v the channel width (in km s −1 ) -see Tables  1 and 3. H i absorption is unambiguously detected against the radio continuum of six of our sample sources, while another three show tentative evidence for absorption, which has to be confirmed with additional observations (see Fig.  2 ). All sources for which H I has been detected in emission also show unambiguous H I absorption, except B2 1217+29. For all nine sources that show (tentative) absorption, an H I absorption profile is seen against the central region of the galaxy. For eight of the nine sources the central absorption is spatially unresolved. Only for B2 1322+36 the absorption is slightly extended against the resolved radio continuum (see Fig. 1 ). Two sources (B2 0055+30 and B2 1321+31) show evidence for multiple absorption components. B2 0055+30 shows two components against the central radio continuum (a broad and a narrow one, see Morganti et al. 2009 , and Appendix A), while B2 1321+31 shows a second, spatially unresolved, tentative component against the outer edge of one of the radio lobes (see Fig. 3 ). Table 5 includes both components for these two sources. Table 5 lists the optical depth and column density of the absorption features. The optical depth (τ ) is calculated from:
where S abs is the peak flux density of the absorption and Scont the flux density of the underlying radio continuum. Subsequently, the H I column density (NHI) is given by:
where v is the velocity and Tspin the typical spin temperature of the H I gas, assumed to be 100K. The H I column densities have been derived assuming a covering factor of 1 for the gas that overlies these radio sources.
For non-detections an upper limit is calculated assuming a potential 3σ detection (uniform weighting) spread over 100 km s −1 .
Appendix A gives a detailed description of the individual objects in which H I is detected in emission or absorption.
In the remainder of this Section we will describe the general H I properties of the sample as a whole. Section 4.1 will summarise the H I emission properties, followed by the H I absorption results in Sect. 4.2.
H I emission
H I emission has been detected in 7 of the 23 sample galaxies. When taking into account only the complete sample (so without B2 1557+26 and NGC 3894; Sect. 2), our detection rate is 29%. In Sect. 5.3 we compare this detection rate with that of radio-quiet early-type galaxies. Before summarising the sample properties in detail, we first check whether the presence of large-scale H I emissionline gas depends on some important parameters of the galaxies in our sample. Figure 4 shows histograms of the distribution of both the H I detections and non-detections regarding the optical morphological class and absolute visual magnitude (MV) of the host galaxy, as well as the total power (P1.4GHz) of the radio source. Although we have to be careful with our small-number statistics, there is no apparent bias in detecting H I regarding these various observables (see Sect. 4.1.1 for a more in-depth discussion on the optical morphologies of the host galaxies). It is interesting to note that the range of absolute visual magnitudes among our sample sources covers the intermediate-and high-mass end of the galaxies from the Sloan Digital Sky Survey used in the Colour-Magnitude relations by Baldry et al. (2004) . We therefore do not observe a difference in H I content among early-type galaxies of different mass in our sample.
Above an H I mass of 10 8 M⊙, all H I structures detected in our sample are fairly regularly rotating discs or rings (although a varying degree of asymmetry is still visible in these structures). We find no clear evidence for ongoing gas-rich mergers in the form of long gaseous tidal debris (although B2 0648+27 is clearly a post-merger system; see Appendix A). One potential worry is that the sensitivity of our H I observations is not ideal for detecting low surface brightness tidal features that are not (yet) settled. Greene, Lim, & Ho (2004) show that for decreasing sensitivity to detect H I in emission, complicated velocity structures in H I tend to wash out and the H I often gets a more smooth and rotating appearance. Nevertheless, in Emonts (2006) we showed ex- '+' = detection, '(+)' = tentative detection, '-' = non-detection; Column 4 lists the H I contours as shown in Figure 1 ; † We note that the H I data of B2 1040+31 (taken with WSRT during service time) are of poor quality. Given the peculiar radio continuum morphology of B2 1040+31 ), this system deserves further H I follow-up; ‡ Possible confusion with H I emission; References: a). amples of galaxies within the F.o.V. of our radio sources (but physically unrelated) that do show extended and complex tidal H I structures, which shows that we are sensitive enough for observing such features at the redshift of our sample sources. Table 6 gives MH I/LV for our H I detected radio galaxies. The large spread in MH I/LV for these galaxies (ranging from 0.0005 to 0.44 M⊙/L⊙) is consistent with a large spread of MH I/LB found by Knapp, Turner, & Cunniffe (1985) and Morganti et al. (2006) for elliptical galaxies (because our B-band data were not optimised for photometric studies, we had to rely on available V-band magnitudes from the literature; see Table 1 ). The large spread in MH I/LB for elliptical galaxies compared to spiral galaxies has led Knapp et al. (1985) and Morganti et al. (2006) to conclude that the H I gas in ellipticals is decoupled from the stars and has an external origin. The possible formation mechanism of the large-scale H I discs/rings in our sample sources will be discussed in detail in Sect. 5.1.
Perhaps the most intriguing result from our H I study is that galaxies with large amounts of extended H I (MHI 10 9 M⊙) all have a compact radio source, while none of the host galaxies of the more extended FR-I type radio sources shows similar amounts of H I. This is illustrated in Fig. 5 , where we plot the total mass of H I detected in emission against the linear size of the radio sources. In Paper I we already presented and discussed this segregation in largescale H I content between compact sources and extended FR-I sources, suggesting that there is a physical link between the properties of the central radio source and the large-scale properties of the ISM. In Sect. 5.2 we will briefly review our conclusions from Paper I.
All but one (B2 1322+36) of the radio sources in our sample that contain H I emission are also detected in the infra-red (IR) at 60µm (see Table 1 ; IR data are taken from Impey & Gregorini 1993, and references therein). However, as can be seen from Fig. 6 , when taking into account the distance to the sample sources and hence converting the IR flux-density to IR luminosity (using the simple conversion Lν = 4πD 2 Sν ), there is no clear correlation between large-scale H I mass content and IR-luminosity. It is interesting, though, that B2 0648+27 and B2 0722+30 have by far the highest IR-luminosity of our sample sources (both at 60 and 100µm). The 60µm emission is expected to trace cool dust that could predominantly be heated by young stars (e.g. Sanders & Mirabel 1996) . Indeed, spectral analysis revealed evidence for a prominent young stellar population throughout the host galaxy for both B2 0648+27 and B2 0722+30 . Based on the IR-luminosity alone, we do not expect young stellar populations as prominent as in B2 0648+27 and B2 0722+30 to be present in the other radio sources in our sample (although a Figure 1 . Total intensity maps of H I emission and deep optical imaging of our H I-detected sample sources. Three plots are shown for each source; the left plot shows the H I contours overlaid onto our deep optical image, the middle shows the same H I contours overlaid onto a high-contrast representation of the deep optical image, the right plot emphasises the optical features of the main stellar body of the galaxy from our deep imaging. Contour levels of H I emission are given in Table 5. smaller contribution from young stars cannot be ruled out; see e.g. Wills et al. 2004 ).
Optical morphology
Despite the morphological and kinematical similarity of the large-scale H I discs/rings, the optical host galaxy morphology of the H I detected radio galaxies varies significantly (see Fig. 1 ). While the merger remnant B2 0648+27 shows a distorted structure and a faint stellar ring, B2 0722+30 and B2 0258+25 contain a clear stellar disc. These three systems therefore contain a (faint) optical counterpart to the large-scale H I structure. Contrary, B2 1217+29 and NGC 3894 have the apparent morphology of dust-lane ellipticals and only a bulge component is visible in our deep optical imaging. We note, however, that these two galaxies fill a substantial part of the CCD and serious limitations in the background subtraction of the optical data limit our ability to trace faint stellar light across the region where the H I stretches (see Sect. 3). Moreover, NGC 3894 contains a very faint dust-lane that stretches in the same direction as the H I disc. Since the H I disc is viewed edge-on, it is The left plots show the contours of H I emission overlaid onto our deep optical image (for B2 1322+36) or an optical SDSS image (for B2 1217+19 and NGC 3894), which has a larger field-of-view than our deep optical image. The H I image of B2 1217+29 is taken from Morganti et al. (2006) . The left plot of B2 1322+36 also shows the contours of radio continuum (grey) and H I absorption (white). For B2 1322+36 and NGC 3894, position-velocity (PV) plots of H I emission (black contours) and absorption (grey contours) are also shown, taken along the lines indicated in the left plots. The middle plots of B2 1217+29 and NGC 3894 show a high-contrast representation of our deep optical image. The right plots emphasise the optical features of the main stellar body of the host galaxies (in particular the faint dust lanes in B2 1217+29 and NGC 3894) as well as several companion systems from our deep imaging. For all plots, contour levels of H I emission are given in Table 5 . See Emonts et al. (2007) for more details on contour levels of H I absorption, radio continuum and the PV-plots of B2 1322+36 and NGC 3894.
possible that significant extinction may obscure a very faint stellar counterpart to the large-scale H I disc.
H I environment
Many of our sample sources contain H I-rich galaxies in their environment. However, with the exception of the late-type galaxy B2 0722+30 ), none of our targeted B2 radio galaxies shows any obvious evidence in H I for ongoing interactions with H I-rich companions (in the form of tidal-bridges, -arms or -tails). Features such as the clouds of H I gas in between B2 1322+36 and its companion, the faint tails of H I gas stretching off the disc in B2 1217+29 and the slight distortion in the H I discs around B2 0258+35 and NGC 3894 could, however, present more subtle indications for less violent, gas-poorer or older interactions. A quantitative study of gas-rich companions in the environment of our sample sources would be interesting for estimating the H I accretion rate/probability in nearby radio galaxies through Table 6 . HI around radio galaxies. Given is the name, the NGC number, the total H I mass detected in emission, the diameter of the H I structure (or distance to the host galaxy for B2 1322+36), the peak in H I surface density, the relative H I content and the morphology of the H I structure (D = disc, R = ring, C = cloud). such less violent galaxy encounters. However, this is beyond the scope of the current paper and will be presented in a future publication by Struve et al. (in prep) .
H I absorption
H i is unambiguously detected in absorption against the radio continuum for 6 of the 23 sample sources, while three more sources show a tentative detection (see Fig. 2 ). The detection rate of H I absorption in our complete sample is therefore 24 − 38% (depending on whether or not the three tentative detections are included). For the compact sources and extended FR-I sources, the detection rates are 33 − 67% and 20 − 27% respectively. Our detection rate of extended FR-I sources is slightly higher than that derived by Morganti et al. (2001) (who detect H I absorption in 10% of FR-I sources from the 2-Jy sample). However, when excluding the rare disc-dominated radio galaxy B2 0722+30 from our statistics (see Appendix A), our detection rate drops to 14 − 21%. This is in reasonable agreement with the values found by Morganti et al. (2001) , given the low number statistics in their 2-Jy sample and the fact that their upper limits on the optical depth are almost a factor 2 larger than those in our B2 sample. It is interesting to note, however, that the FR-I radio sources in the 2-Jy sample of Morganti et al. (2001) are on average more than an order of magnitude more powerful at 1.4 GHz than the FR-I sources in our B2 sample. These H I absorption results therefore suggest that more powerful FR-I radio sources do not have a higher detection rate of H I absorption compared with less powerful FR-I sources.
Our detection rate of compact sources is in good agreement with the detection rate of 54% that Pihlström, Conway, & Vermeulen (2003) derive for a large sample of Gigahertz Peaked Spectrum (GPS) and Compact Steep Spectrum (CSS) sources, despite the significantly lower radio power of our sources. Interestingly, Pihlström et al. (2003) , and later Gupta et al. (2006) , detect an anti-correlation between the projected linear size of compact radio sources and the H I column density. Since this anti-correlation is attributed to a gradient in the distribution of the cool ISM in the central region of the radio galaxies, it seems that it is not immediately related to the segregation that we find in H I content between compact and extended sources (Sect. 4.1).
For most cases, the peak of the H I absorption appears to coincide with the systemic velocity as derived from optical emission lines. For B2 0055+30, the H I absorption is clearly redshifted with respect to the systemic velocity and part of it could represent gas falling into the nucleus ). For two other sources (B2 0222+36 and B2 1321+31) there are also indications that the peak of the H I absorption is redshifted with respect to vsys, but these detections are only tentative and we argue that the uncertaintly in vsys determined from optical emission-line is too large to make any claims. Many of the H I absorption profiles in our sample are resolved in velocity and show both blue-and redshifted components, consistent with what is frequently Figure 5 . Total H I mass detected in emission plotted against the linear size (diameter) of the radio sources. In case of non-detection a tight upper limit (3σ across 200 km s −1 ) is given. The numbers correspond to the sources as they are given in Table 6 . observed in compact radio sources Pihlström et al. 2003; Gupta et al. 2006 ).
In contrast to the H I emission results, there is no clear trend between radio source size and the presence of H I absorption. We note, however, that the strength of the underlying radio continuum as well as the geometry of the absorbing H I gas are important selection effects that influence our absorption results, while they are not relevant for detecting H I in emission.
All the galaxies in our sample that are unambiguously detected in absorption also show H I emission-line structures at the same velocity. In fact, only one galaxy in the sample that is detected in emission is not detected in absorption, namely B2 1217+29, although Morganti et al. (2006) show that the large-scale H I matches very well the ionised gas in the central region of this galaxy. The remaining three H I absorption systems show only tentative detections. This strongly suggests that at least a significant fraction of the H I gas in many nearby absorption systems is part of gaseous structures on scales larger than just the (circum)-nuclear region. This is also in agreement with the idea that FR-I sources do not necessarily require a geometrically thick torus, as already suggested by Morganti et al. (2001) from the above mentioned low detection rate of H I absorption among FR-I sources in the 2-Jy sample (although we note that there are FR-I sources for which the AGN is hidden by dust, e.g. Leipski et al. 2009 ).
The H I absorption characteristics of B2 0055+30 and B2 1322+36 indicate that extended H I does occur in some FR-I radio galaxies, but generally in much lower amounts than that associated with a significant fraction of the compact sources in our sample. However, the low detection rate of off-nuclear H I detected in absorption against the extended radio lobes of FR-I sources also suggests that such extended H I structures are not a commonly observable feature among FR-I radio galaxies.
DISCUSSION
The H I results presented in this paper provide -for the first time -a systematic insight into the properties of cold gas in nearby, low-power radio galaxies. In this Section we discuss these H I results in order to investigate the nature of low-power radio galaxies in more detail. In Sect. 5.1 we first summarise the H I characteristics of our sample and conclude that, generally, we find no clear evidence for ongoing gas-rich galaxy mergers and interactions among our sample sources. Section 5.2 discusses the fact that large amounts of H I gas are only found around compact radio sources in our sample, while extended FR-I sources lack similar amounts of H I gas. The possible explanations for this segregation in H I mass with radio source size are revisited from Paper I. In Sect. 5.3 the H I properties of our sample of low-power radio galaxies are compared with those of radio-quiet early-type galaxies, and from that comparison we find no clear differences. Section 5.4 summarises our understanding of the nature of low-power radio galaxies.
H I characteristics
Large-scale H I is associated with seven of the radio galaxies in our sample. The overall H I properties of our sample sources show a morphological trend in the sense that toward the high-mass end all the H I structures are fairly regularly rotating discs/rings. Only the two H I detections at the low-mass end (several ×10 7 M⊙) appear much more irregular/clumpy. The regular kinematics of the large-scale H I discs/rings in our sample suggest that the gas is either settled or in the process of settling. The morphology of these large-scale H I structures is fairly uniform, although their sizes differ significantly (from 15 to 190 kpc) and their optical host galaxies show a range of morphologies.
In this Section we discuss in detail what physical processes may have formed the observed H I structures in our sample. This provides us with information about the evolutionary history of the host galaxy, which will be useful for the remainder of the Discussion.
Major merger or collision:
We find no evidence for ongoing gas-rich major mergers (i.e. mergers between galaxies with roughly equal mass) or massive galaxy collisions -in the form of large-scale tidal tails or bridges of H I gas -among our sample sources. However, as we described in detail in Paper I, the formation of a largescale disc-like structure may be the natural outcome of a major merger between gas-rich galaxies over the time-scale of one to several Gyr (which at the same time also results in the formation of an early-type host galaxy from the merging systems; Hibbard & van Gorkom 1996) . This scenario has been unambiguously verified only for B2 0648+27, whose H I ring is gaseous tidal debris that is settling after a major merger occurred roughly 1.5 Gyr ago (Emonts et al. , 2008b , see also Appendix A). For the other large-scale H I discs in our sample, such a formation history is not immediately obvious; their host galaxies appear to have a more regular optical morphology without evidence for prominent stellar tidal features (Fig. 1) and they do not show evidence for a young stellar population as prominent as in B2 0648+27 across the bulge region (Emonts 2006 ). Nevertheless, the Figure 6 . Total H I mass detected in emission plotted against the 60µm (left) and 100µm (right) IRAS luminosity. The arrows represent upper limits. The numbers correspond to the sources as they are given in Table 6 .
surface brightness of the large-scale H I discs/rings is probably too low for vigorous star formation to occur and hence they are likely to survive for many Giga-years. It is possible that the large, regular disc of B2 0258+35 and elliptical morphology of NGC 3894 and B2 1217+29 reflect more evolved stages in the evolution of a merger-system compared with B2 0648+27.
Galaxy interactions:
None of the radio galaxies in our sample show clear signs of ongoing gas-rich interactions with nearby companions. The only exception is the rare disc-dominated radio galaxy B2 0722+30, which shows that -perhaps under specific circumstances -a classical radio source can occur in a system that is undergoing gas-rich interactions , see also Sect. 5.4.3). Nevertheless, our H I results indicate that low-power radio galaxies in general are not associated with violent, ongoing galaxy interactions that involve more than a few ×10 8 M⊙ of H I gas. In Sect. 4.1.2 we already mentioned that smaller amounts of patchy H I emission (such as the clouds of H I emission observed in B2 1322+36) or slight distortions in the large-scale H I discs could possibly be more subtle indications for less violent, gas-poorer or older galaxy interactions.
Accretion of small companions:
The presence of small amounts of H I gas ( few × 10 8 M⊙), for example in the case of B2 0055+30, could potentially be the result of the (continuous) accretion of gas from small companions. Such events are not likely to leave obvious observational evidence of the actual accretion event (or even in the total amount of H I gas) at the sensitivity of our observations. From a much more sensitive study of H I in early-type systems, Oosterloo et al. (2010, see Sect 5. 3) suggest that accretion of cold gas -likely over long time-scales -may be a common feature among field early-type galaxies. They estimate, however, that the typical observable total H I accretion rate is smaller than 0.1 M⊙ yr −1 (compared to at least 0.2 M⊙ yr −1 for field spiral galaxies; Sancisi et al. 2008 ). We therefore argue that accretion of H I gas from small companion galaxies does not provide a sufficient explanation for the formation of the large-scale H I discs (with an H I mass of several ×10 9 − 10 10 M⊙) that we detected in our sample, because in that case either the number of events must be unphysically large, or the companion systems are large enough that the encounter would have resulted in a more violent galaxy-galaxy interaction or merger. It could, however, explain the presence of small clouds of H I gas within the host galaxy, as for example detected in B2 0055+30. As mentioned in Sect. 4.1.2, estimates of the rates at which accretion of small gas-rich companions occurs in low-power radio galaxies can potentially be investigated by studying in detail the environment of nearby low-power radio galaxies (and comparing this with their radio-quiet counterparts), but this is beyond the scope of the current paper.
Cold accretion of the IGM: Kereš et al. (2005) show that gas from the inter-galactic medium (IGM) can be cooled along filamentary structures without being shock-heated, resulting in the accretion of cold gas onto the host galaxy. According to Serra et al. (2006) , the process of building a gaseous disc of about 10 10 M⊙ through the process of cold accretion is certainly viable and takes many Gyrs. On smaller scales, Kaufmann et al. (2006) show that through the cooling of hot halo gas, cold gas can be assembled onto a galactic disc. It thus seems possible that this cold accretion scenario is a potential process for forming -over long timescales -the range of H I structures that we observe in our sample.
Of course, the galaxies in our sample are evolving continuously and it is certainly possible that a combination of the above mentioned mechanisms has occurred during their formation history. For example, the regular appearance of the H I disc in B2 1217+29, combined with the typical elliptical morphology of the host galaxy, suggest that the system is old and that the H I disc was created a long time ago. However, the two tails of H I gas that stretch from either side of the disc ) also suggest that the system is currently still accreting gas.
The possibility that large-scale H I structures can be gradually assembled during the evolutionary history of early-type galaxies is supported through recent numerical simulations of 'morphological quenching' by Martig et al. (2009) . They suggest that transformation from stellar discs to spheroids will stabilise the gas disc, quench star formation and create a red and dead early-type system while gas accretion continues. We argue that a stabilising factor (whether from the transformation from discs to spheroids or from the bulges of the galaxies themselves), but certainly also the low column densities of the gas, mean that the presence and ongoing accretion of large reservoirs of cold gas may occur naturally in early-type galaxies.
Despite the fact that the H I emission properties can be used to investigate the formation history of the gas-rich host galaxies in our sample, it is good to keep in mind that for the majority of our sample sources (71%) no H I emissionline structures have been detected. As we will see in the next Section, this H I deficiency is particularly pronounced for the host galaxies of extended FR-I sources. In Sect. 5.4 we will discuss in detail the nature of these H I poor FR-I sources.
The 'H I mass -radio size' segregation
As mentioned in Sect. 4.1, large amounts of H I gas (MHI 10 9 M⊙) are only associated with the host galaxies of compact radio sources in our sample, while none of the host galaxies of the more extended FR-I radio sources shows similar amounts of large-scale H I. A well known compact radio source from the literature that also contains a massive large-scale H I disc (59 kpc in diameter and with MHI = 1.5 × 10 10 M⊙ for H0 = 71 km s −1 Mpc −1 ) is the nearby GPS source PKS B1718-649 (P1.4GHz = 24.2 W Hz −1 ; Veron-Cetty et al. 1995; Tingay et al. 1997) . In Paper I, we already discussed the observed segregation in large-scale H I mass content between compact and extended radio sources in our sample. It suggests that there is a physical link between the properties of the radio source and the presence of large-scale H I structures. In this Section, we will review the possible explanations for the observed segregation, as discussed previously in Paper I.
Radio source ionisation/heating
In Paper I we discarded the possibility that large-scale H I discs/rings similar to those observed around our H I-rich compact radio sources are fully ionised when the radio jets propagate outward. Although such a process may be viable when the radio jets are aligned in the plane of the disc (as has been seen for Coma A; Morganti et al. 2002) , such a chance alignment is not expected to occur frequently. Indications that radio jets propagating perpendicular to a large-scale H I structure are not efficient in ionising the neutral gas on tens to hundreds of kpc scale come from the recent discovery of an enormous H I disc in the nearby powerful radio galaxy NGC 612 (Emonts et al. 2009, see also Sect. 5.4.4) and from the presence of a 15 kpc wide central H I disc in the vicinity of fast propagating radio continuum jets in Centaurus A (Croston et al. 2009 , see also Sect. 5.4). In addition, extensive emission-line studies show that FR-I radio galaxies generally do not contain features of ionised gas as extended, massive and regularly rotating as the H I discs/rings that we find around a significant fraction of our compact radio sources (Baum et al. 1988; Baum & Heckman 1989; Baum et al. 1992 ).
The situation may be different if the large-scale H I discs/rings originated from the hot IGM that cooled and condensed onto the host galaxy in its neutral state (see Sect. 5.1). For X-ray luminous clusters and galaxy groups, Bîrzan et al. (2004) and McNamara et al. (2005) showed that expanding X-ray cavities, produced by powerful radio jets that interact with the hot IGM, can in many cases quench cooling of this hot gas. Best et al. (2006) argued from empirical evidence that in particular the moderately powerful radio sources (similar in power to the FR-I sources in our sample) are most effective in self-regulating the balance between cooling and heating of the hot gas surrounding these systems through recurrent activity. If this effect is strong enough and occurs also outside cluster environments, recurrent activity in extended FR-I radio galaxies may perhaps prohibit H I structures from forming in the first place. An argument against this scenario could be the recent discovery of a very extended relic structure of radio continuum in our compact sample source B2 0258+35 (to be published in a forthcoming paper by Struve et al. [in prep.] ). This indicates that the (recurrent) radio source in B2 0258+35 has not remained compact over the long time-scales required to build-up a large-scale H I discs through cold accretion.
Confinement
A possible explanation for the observed segregation between H I mass and radio source size is that the H I-rich compact radio sources do not grow into extended sources because they are confined or frustrated by ISM in the central region of the galaxy. If the large amounts of H I gas at large radii reflect the presence of significant amounts of gas in the central region (e.g. as a result of a major merger, which both expels gas at large-scales and transports gas into the central kpc-scale region; Barnes 2002), the central ISM may be responsible for frustrating the radio jets if those are not too powerful. Interaction with the ambient medium has been suggested for each of the four most compact and most H I-rich radio sources in our sample (Giroletti et al. 2005a; Taylor et al. 1998; Giroletti et al. 2005b ). Although it is not clear how much gas is needed to confine a radio source (see e.g. the discussion by Holt, Tadhunter, & Morganti 2003) , Giroletti et al. (2005a,b) argue that the relatively low power radio sources in NGC 4278 and B2 0648+27 cannot bore through the local ISM.
Fuelling efficiency
Alternatively, while large amounts of cold gas may provide sufficient material for fuelling the AGN, its distribution may be clumpy and the fuelling process may be inefficient. For example, while in a galaxy merger the geometry and the conditions of the encounter may be favourable to forming the observed large-scale H I structures and even deposit significant amounts of gas in the central kpc-scale region, they may perhaps not be efficient in continuously channelling gas to the the very inner pc-scale region. This may prevent stable continuous fuelling of the AGN, so that large-scale radio structures do not develop. Saxton, Sutherland, & Bicknell (2001) argue that galaxy mergers can also temporarily interrupt the AGN fuelling process. They show that this likely happened in the nearest FR-I radio galaxy Centaurus A (see Sect. 5.4), where the minor merger that formed the H I disc also Myr, until re-started activity formed the compact inner radio lobes that we see today. It is also possible that the radio jets drive out substantial amounts of H I gas from the centre [as observed in the nearby Seyfert galaxy IC 5063 as well as more powerful radio sources (Morganti et al. 2003b; ], terminating the fuelling process of the compact sources in our sample. Giroletti et al. (2005a) observed that the current radio source in B2 0258+35 displays variable levels of activity, suggestive of inefficient fuelling, and is therefore not expected to grow beyond the kpc-scale. As we will discuss in detail in Sect. 5.4, it has often been suggested that extended FR-I sources are fed through the accretion of hot circum-galactic gas. This likely results in a steady fuel supply, which allows these sources to grow to their large size before feedback effects may kick in (e.g. Allen et al. 2006 ).
In conclusion, we therefore argue that the observed 'H I mass -radio size' segregation in our sample is most likely the result of either confinement/frustration of compact radio jets by a central dense ISM, or inefficient fuelling of a significant fraction of compact jets compared with a more steady fuelling of extended FR-I sources. It is very well conceivable that a combination of both processes is at work in an environment where re-started radio sources continuously have to try to fight their way through a dense ISM until the fuelling process is temporarily halted.
A similar segregation in H I mass with radio source size is found for high-z radio galaxies by van Ojik et al. (1997) . While they detect strong H I absorption in the majority of the galaxies' Lyα halos, they also find that 90% of the smaller (<50 kpc) radio sources have strong associated H I absorption, whereas only a minority of the more extended sources contain detectable H I absorption. Van Ojik et al. prefer the explanation that these small radio sources reside in dense, possibly (proto) cluster environments, where large amounts of neutral gas can exist and where the radio source vigorously interacts with the ambient gaseous medium (although also other possible scenarios are discussed). Although the radio galaxies in our sample are much less powerful and were selected not to lie in dense cluster environments, it is nevertheless intriguing that we find a similar segregation in H I content between compact and extended sources in the nearby Universe.
Comparison radio-quiet early-type galaxies
Over the past two decades, case studies of early-type galaxies have imaged large-scale H I structures associated with these systems (see e.g van Driel et al. 1988; van Driel & van Woerden 1989; Schiminovich et al. 1994 Schiminovich et al. , 1995 Morganti et al. 1997; van Gorkom & Schiminovich 1997; Sadler et al. 2000; Oosterloo et al. 2001 Oosterloo et al. , 2002 Serra et al. 2006; Donovan et al. 2009 ). Many of these largescale H I structures have an H I mass and morphology similar to the structures that we find around the H I-rich radio galaxies in our sample. Even a significant fraction of early-type galaxies that optically can be classified as 'dry' merger systems (i.e. systems that supposedly formed as a results of a major merger between red and dead galaxies without any gaseous component), is found to contain significant amounts of cool gas when observed with radio telescopes (Donovan et al. 2007; Serra & Oosterloo 2010) . Recently, Oosterloo et al. (2007 Oosterloo et al. ( , 2010 have completed two studies that obtained quantitative results on the occurrence and morphology of large-scale H I in early-type galaxies (not selected on radio loudness). These two studies are therefore ideally suited for a detailed comparison with the H I properties of our complete sample of B2 radio galaxies. The first study by Oosterloo et al. (2007) involved follow-up imaging of H I in early-type galaxies detected by Sadler (2001) in the single-dish H I Parkes All-Sky Survey (HIPASS; Barnes et al. 2001; Meyer et al. 2004 ). The second study by Oosterloo et al. (2010) involved deep H I imaging of 33 nearby early-type galaxies selected from a representative sample of early-type galaxies observed with the optical integral field spectrograph SAURON. Of these 33, 20 are field early-type galaxies (an extension of earlier work done by Morganti et al. 2006) , while 13 are Virgo-cluster systems. Since we excluded cluster sources from our B2 radio galaxy sample (Sect. 2), we will only take into account the field early-type galaxies from the SAURON sample in the remainder of this Section. The early-type galaxies from the HIPASS and SAURON samples have a typical radio power P1.4GHz < 10 22 W, i.e. significantly lower than that of our B2 sample of radio galaxies. The B2 and the SAURON sample have one source in common, namely B2 1217+29, which is by far the strongest radio source in the SAURON sample and the second weakest source in our B2 sample. It is interesting to note that the only two objects in the HIPASS sample with P1.4GHz > 10 22.1 W both have a compact radio source as well as significant amounts of large-scale H I gas, in agreement with the trend that we find in our B2 sample (Sect. 5.2). Table 7 summarises both the H I detection limits and the H I detection rates of the HIPASS, B2 and SAURON samples. There is a substantial difference in sensitivity between the three samples, which makes a comparison of the H I detection rates difficult. Nevertheless, when looking at the high-mass end, the percentage of sample sources with MHI 10 9 M⊙ is roughly the same for the three samples. Towards the low-mass end, the percentage of radio-quiet galaxies in the SAURON field sample with MHI 10 8 M⊙ is also very similar to that of our B2 sample of radio-loud galaxies.
In the presence of a radio continuum source, low amounts of H I gas could be observed in absorption rather than emission. When including the additional three galaxies from our B2 sample with a tentative H I absorption detection, the H I detection rate for our sample of radio-loud early-type galaxies raises to 43%. Therefore -within the significant uncertainty due to non-uniform sensitivity and relatively low number statistics -there does not appear to be a significant difference in the H I total mass content between the radio-loud and radio-quiet samples.
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Regarding the morphology, about two-thirds of the H I structures that are imaged in the HIPASS followup study are large and regularly rotating discs or rings , similar to the H I structures at the high-mass end of the B2 sample. The morphology of the H I structures in the SAURON sample is diverse, with H I morphologies ranging from regular rotating discs to irregular clouds, tails and complex distributions. Also here, the strongest H I detections are often regular disk/ring-like structures, although the good sensitivity of these observations clearly reveals more complex kinematics than observed for the HIPASS and B2 samples Oosterloo et al. 2010) . At the low-mass end, the H I structures in the SAURON sample often have a much more irregular or clumpy appearance (as do B2 1322+36 and B2 0055+30 in our radio-loud B2 sample).
Thus -as far as we can tell from the limited comparison between the three systematic studies -there appears to be no major difference in both H I detection rate and H I morphology between the radio-quiet and radio-loud earlytype galaxies in these samples. For sure, across the range of masses that we studied in this paper, there is no evidence that our radio-loud sample has a higher content of largescale H I gas or contains more tidally distorted H I structures than the radio-quieter samples. If confirmed by larger samples with comparable sensitivity, this may indicate that the radio-loud phase could be just a short period that occurs at some point during the lifetime of many -or maybe even all? -early-type galaxies. This would add to the growing evidence that radio-AGN activity can be an episodic or recurrent phenomenon (see e.g. Saikia & Jamrozy 2009, for a review) .
These conclusions are in agreement with a recent study of CO in nearby radio galaxies by Ocana Flaquer et al. (2010) , who find no difference in the molecular hydrogen (H2) mass content between their sample of nearby radio galaxies and a sample of genuine early-type galaxies by Wiklind, Combes, & Henkel (1995) . Our results also agree with the fact that Bettoni et al. (2001) and Bettoni et al. (2009) find that -regarding low-power radio AGN -both radio and non-radio ellipticals follow the same Fundamental Plane and Core Fundamental Plane. (also Capetti & Balmaverde 2005; show that radio-loud AGN occur only in early-type galaxies with a shallow in-ner cusp ('core-galaxies'), while those with steep (powerlaw) cusps solely harbour AGN that are radio-quiet. In that case, a radio-loud phase could be a common feature only among 'core' early-type galaxies. Nevertheless, also show that -apart from the properties of the central cusp -this radio-loud/radioquiet dichotomy is not apparently related to other properties of the host galaxy.
5.4 The nature of low-power radio galaxies
FR-I sources
The lack of detectable amounts of H I in most FR-I radio galaxies is in agreement with the growing evidence that the AGN in these systems are not associated with galaxy mergers, collisions or violent ongoing interactions that involve significant amounts of cool gas. While this was already suggested from optical studies by Heckman et al. (1986) and Baum et al. (1992) (see Sect. 1), our H I results provide -for the first time in a systematic way -direct evidence for the lack of cold gas that would be associated with such violent events. Various studies suggest that lowpower FR-I radio sources generally also lack evidence for a thick torus and classical accretion disc (Chiaberge et al. 1999; Morganti et al. 2001) . Furthermore, there is growing evidence that these low-power radio sources are likely fed through a quasi-spherical accretion of hot gas from the galaxy's halo or IGM directly onto the nucleus (Best et al. 2006; Allen et al. 2006; Balmaverde et al. 2008 ). As we already mentioned in Sect. 1, Hardcastle et al. (2007) agree with such a scenario, but extend on this idea in the sense that all low-excitation AGN (including almost all -but not exclusively -FR-I sources) may share this accretion mechanism (see also . We argue that the lack of large amounts of H I gas in extended FR-I sources, as well as the similarity in H I properties between our sample of low-power radio galaxies and radio-quiet(er) early-type galaxies, is in agreement with the growing evidence that the AGN in FR-I radio galaxies is generally fed through the steady accretion of hot circum-galactic gas.
Although accretion of hot IGM directly onto the central engine provides a good explanation for the H I properties of FR-I radio galaxies, other possible feeding mechanisms need to be considered. As mentioned in Sect. 5.1, our observations cannot rule out that much less violent, gaspoor or old interactions may be associated with FR-I galaxies. Colina & de Juan (1995) argue that elliptical-elliptical mergers -often referred to as 'dry' mergers -may occur frequently among FR-I sources. Since a mass accretion rate as little as 10 −3 − 10 −5 M⊙ yr −1 may be sufficient to power a radio source (e.g. van Gorkom et al. 1989) , even a relatively dry merger (which does not contain observable amounts of H I gas) could potentially still carry enough fuel to feed the radio source for a significant time. Given these low mass accretion rates, it may even be conceivable that stellar massloss processes (e.g. Willson 2000) are able to deliver the potential AGN-fuel to the central region.
It may also be possible that, over long time-scales, (continuous) accretion of gas can build up a concentration or even a disc of gas and dust in the central region (which are known to exist in FR-I radio galaxies; Verdoes Kleijn et al. 1999; Capetti et al. 2000; de Ruiter et al. 2002) , which may potentially provide the fuel supply for the AGN. As mentioned in Sect. 5.1, either cold accretion from the IGM or minor accretion events of companion galaxies (which do not leave observable amounts of H I debris) are potential processes that may drive this accretion. Oosterloo et al. (2010) find an intriguing trend that 'normal' early-type galaxies that are detected in H I (but often with an H I mass lower than the detection limit in our sample) are more likely to contain a very faint and (in many cases) very compact radio continuum component compared with early-type galaxies that are not detected in H I. This suggests that the cold gas contributes -at least to some extent -to the feeding of a very low-power radio-AGN in some early-type galaxies. We note, however, that the radio continuum sources in these systems are several orders of magnitude less powerful than the classical 'low-power' radio sources in our B2 sample, hence it is very well conceivable that there are substantial differences between these two types of AGN (though a more detailed comparison certainly deserves further attention).
We therefore conclude that our H I results are in agreement with the growing evidence that classical FR-I radio sources are fed through the steady accretion of hot circumgalactic gas and not by violent gas-rich galaxy mergers and interactions, but that there are other possible mechanisms that cannot be ruled out.
Centaurus A
The lack of detectable amounts ( few × 10 8 M⊙) of largescale H I in nearby FR-I radio galaxies seems, at first sight, in contradiction with H I observations of Centaurus A. Cen A is by far the nearest FR-I radio galaxy and hence studied in much greater detail than any other radio galaxy. Cen A has an extended (650 kpc) FR-I radio source and contains a total of 6 × 10 8 M⊙ of H I gas (4.5 × 10 8 M⊙ in a central 15 kpc disc and 1.5×10
8 M⊙ in faint outer shells; van Gorkom et al. 1990; Schiminovich et al. 1994; Struve et al. 2009 ). From X-ray observations, Kraft et al. (2003) and Croston et al. (2007 Croston et al. ( , 2009 argue that Cen A may be a non-typical lowpower radio galaxy in that it shares some properties (supersonic expansion of one of the inner radio lobes and a high intrinsic absorption of the nucleus) with more powerful FR-II radio galaxies, which are often associated with gasrich galaxy mergers. Indeed, it has been argued that the H I structures in Cen A formed as a result of a minor merger (Schiminovich et al. 1994 ), so it is certainly possible that Cen A is indeed not a 'typical' FR-I radio galaxy.
On the other hand, Struve et al. (2009) find no evidence from the H I properties that the minor merger event in Cen A is responsible for fuelling the current episode of radio-AGN activity (in fact, Saxton et al. 2001 , suggest that this minor merger was responsible for temporarily shutting down the radio-AGN rather than triggering the current episode of radio-AGN activity). Struve et al. (2009) also show that, if Cen A would be located at the average distance of our B2 sample sources, a significant part of the H I disc would not be detectable in emission but in absorption. In addition, at large distances the relatively compact continuum from the inner radio lobes is likely to dominate the radio-source structure.
From the H I results presented in this paper, there is thus no unambiguous evidence either in favour or against the idea that Cen A is not a typical FR-I radio galaxy, but it does serve as a strong reminder of the observational limitations of our current sample.
Low-power compact sources
Contrary to the extended FR-I sources, a significant fraction of the low-power compact sources in our sample do contain enormous discs/rings of H I gas, some of which could be related to a past gas-rich merger event. However, we saw in Sect. 5.1 that these H I structures are at least one to several Gyr old. The lifetime of extended, low-power radio sources is generally believed to be not more than about 10 8 yr (e.g. Parma et al. 2002) and the compact radio sources in our sample are believed to be even significantly younger (Giroletti et al. 2005a; Taylor et al. 1998 ). This suggests that the onset of the current episode of radio-AGN activity started long after the initial formation of these H I discs. In Emonts et al. (2006) (where we studied the case of B2 0648+27) we discussed that, in (post-)merger systems, significant time-delays between the initial merger and the onset of the radio-AGN activity may not be uncommon. Also, it is possible that there have been previous episodes of AGN activity -as we mentioned in Sect. 5.3, growing evidence suggests that AGN activity could be episodic in nature (e.g. Saikia & Jamrozy 2009) and there are indications that there is likely a high incidence of H I absorption associated with rejuvenated radio sources (Saikia et al. 2007; Chandola et al. 2009 ). Nevertheless, a direct causal connection between the formation of the H I discs/rings and the triggering of the current episode of radio-AGN activity is not immediately apparent.
Therefore, the feeding mechanism of these compact radio sources remains ambiguous. However, the 'H I massradio size' segregation that we find (Sect. 5.1) indicates that the fuelling mechanism and/or the evolution of these H Irich compact radio sources is fundamentally different from that of the extended FR-I sources and somehow related to the presence of large amounts of H I gas.
Comparison with Seyfert sources
Our H I results on low-power radio galaxies are also interesting when compared with the properties of nearby Seyfert galaxies. Seyfert nuclei are often found in spiral galaxies and a significant fraction contains a very compact and low luminosity radio-AGN (with a total radio power well below that of the low-power radio galaxies in our sample, e.g. Ho & Ulvestad 2001) . Thus, while disc-dominated Seyfert galaxies (with a prominent H I and stellar disc) often contain a very faint radio-AGN, we find that a significant fraction of much brighter compact radio sources is hosted by earlytype galaxies with more diffuse large-scale H I discs and that classical, extended FR-I sources occur in early-type galaxies without a prominent disc. This may hint to a continuum in radio-source properties from late-to early-type galaxies. A more detailed study on the comparison between radio-AGN activity and the host galaxy's disc properties across the full spectrum of galaxy morphologies deserved further investigation, but is beyond the scope of this paper. Kuo et al. (2008) and Tang et al. (2008) found from H I studies that local disc-dominated Seyfert galaxies generally show evidence for ongoing gas-rich interactions and that these interactions are important for the occurrence of the nuclear activity. From the lack of evidence of ongoing gasrich interactions among our sample sources, we argue that the fuelling mechanism of low-power radio galaxies is likely fundamentally different from that of disc-dominated Seyfert galaxies. We note, however, that the Seyfert sources in the samples of Kuo et al. (2008) and Tang et al. (2008) all have a redshift comparable to the low-redshift range of our sample of radio galaxies, hence a more in-depth investigation would be necessary in order to determine to what extent sensitivity issues limit this comparison.
Interestingly, the only disc-dominated FR-I radio galaxy in our sample (B2 0722+30) shows H I properties similar to those of local disc-dominated Seyfert systems (namely a regular H I/stellar disc and H I-rich interactions with companions). This could mean that the host galaxy environment and AGN feeding mechanism of B2 0722+30 more closely resembles that of nearby Seyfert galaxies rather than that of low-power radio galaxies in general (despite the clear evidence for a typical FR-I radio-AGN not commonly observed among Seyferts; see Emonts et al. 2009 ).
Comparison with powerful (FR-II) sources
As mentioned in Sect. 1, powerful radio galaxies with strong emission-lines have -in contrast to our results on FR-I sources -often been associated with gas-rich galaxy mergers or collisions. We recently found evidence for a large-scale (140 kpc) H I disc associated with the nearby powerful radio galaxy NGC 612 (PKS 0131-36; Emonts et al. 2008a ). This radio source has clear FR-II properties and shows a faint H I bridge that stretches across 400 kpc toward a gas-rich companion galaxy, indicating that a collision between both systems likely occurred (Emonts et al. 2008a) . In a future paper we will investigate the large-scale H I properties of a small sample of nearby powerful FR-II radio galaxies, which will allow us to compare the general H I properties between low-and high-power (as well as low-and high-excitation) radio galaxies.
CONCLUSIONS
From our study of large-scale H I in a complete sample of nearby low-power radio galaxies (compact and FR-I), we derive the following conclusions: i). Our detection rate of H I emission directly associated with the radio galaxy is 29% (with a detection limit of ∼ 10 8 M⊙);
ii) We find no evidence for ongoing gas-rich galaxy mergers, collisions or violent interactions associated with the early-type host galaxies of low-power radio sources. At the high-mass end, all the H I structures are fairly regularly rotating large-scale discs/rings, while at the low-mass end (several ×10 7 M⊙) the H I distribution appears much more clumpy. The large-scale H I discs/rings are at least one to several Gyr old;
iii). There is a clear segregation in H I mass content between compact and extended radio sources in our sample. Large amounts of H I (with MHI 10 9 M⊙) are only observed around host galaxies with a compact radio source, while none of the host galaxies of the more extended FR-I radio sources shows similar amounts of large-scale H I. This suggests that there is a physical link between the properties of the radio source and the presence of large-scale H I structures, which we ascribe most likely to either confinement/frustration of the compact radio sources by the presence of large amounts of gas, or to the lack-of-growth of the compact sources as a result of inefficient fuelling; iv). Our H I results indicate that extended FR-I radio galaxies are generally hosted by H I-poor galaxies. Only low amounts of H I (< 10 8 M⊙) have been detected in a small fraction of these systems. These results are in agreement with the growing belief that extended FR-I radio galaxies are fuelled through the accretion of their circum-galactic hot gas (although other mechanisms cannot be excluded); v). From a limited comparison with samples of radio-quiet early-type galaxies, our complete sample of low-power radio galaxies shows no apparent difference in H I properties (detection rate, mass and morphology) compared with these radio-quiet samples. If confirmed by larger samples with uniform sensitivity, this could mean that a classical low-power radio source may occur at some point during the lifetime of many -or perhaps even all -early-type galaxies (at least the ones with a shallow central cusp).
east to west of the nucleus. Typical for early-type galaxies, B2 1217+29 contains a relatively old stellar population (e.g. Sánchez-Blázquez et al. 2006 ). The radio source B2 1217+29 is compact and the second weakest source in our sample (see Table 1 ).
B2 1321+31: Two tentative (3σ) absorption features are detected against the radio continuum of B2 1321+31; one against the central radio continuum (slightly redshifted with respect to the optical systemic velocity as determined by Woods, Geller, & Barton 2006) and another against the bright radio continuum at the tip of the north-western lobe, roughly 100 kpc from the nucleus (see Fig 3) . The tentative H I feature against this outer lobe is spatially unresolved, since the estimated H I column density of the absorbing gas (NHI ∼ 3.6 × 10 21 cm −2 ) would have been sufficiently high for detecting part of this H I structure also in emission outside the radio continuum, which is not the case. There is no galaxy visible near the location of this outer absorption in optical SDSS images. The tentative absorption against the outer lobe of B2 1321+31 resembles H I absorption features detected against the outer edge of the powerful radio sources 3C 234 (Pihlström 2001 ) and 3C 433 and could represent a region where the radio plasma interacts with ambient inter-galactic medium. The extended radio source has a typical FR-I morphology.
B2 1322+36 (NGC 5141):
This system shows two clouds of H I emission in the direction of the nearby companion galaxy NGC 5142. As can be seen from Fig. 1 , H I absorption detected against the radio continuum is also slightly extended in this direction. The column density of the absorbing H I gas is very similar to the peak column density seen in emission. This suggests that the emission and the absorption are possibly part of the same large-scale H I structure, which has a too low surface brightness to be detected in emission at other locations. The systemic velocity based on the stellar kinematics (see Noel-Storr et al. 2003) corresponds to the peak in the H I absorption profile. We detect no optical counterpart at the location of the H I emission in our deep optical image. B2 1322+36 shows no obvious features in our deep optical image, but the bulge dominated companion system NGC 5142 shows indications of a minor and very faint warped disc. The radio source has a total linear extent of 19 kpc and a typical FR-I morphology.
B2 1447+27: The detection of H I absorption in this system is very marginal, and only seen in a data cube with robust or natural weighting. For a uniform weighted cube the absorption feature disappears in the noise. Additional observations are necessary to verify this tentative detection. It is not clear whether this absorption represents gas in the very nuclear region or at larger scales. The radio source in B2 1447+27 is compact.
NGC 3894: The H I around NGC 3894 is distributed in what appears to be an edge-on ring-like (or possibly a disclike) structure. Our deep optical image reveals a faint but extended dust lane along the direction of the H I ring. The H I ring seems distorted at the location of the nearby barred spiral galaxy NGC 3895, which lies 27 kpc east-north-east of NGC 3894 and does not contain any observable H I. The H I absorption against the unresolved radio source in NGC 3894 has a clear double-peaked profile (see also Dickey 1986; van Gorkom et al. 1989; Peck & Taylor 1998; Gupta et al. 2006) . We argue that the bulk of the absorbing gas is likely part of the large-scale H I ring. As shown in Paper I and Emonts (2006) , NGC 3894 is located in an environment of several nearby H I-rich galaxies. The radio source is compact .
